Reduced myocardial expression of calcium handling protein in patients with severe chronic mitral regurgitation.
Left ventricle (LV) function was shown to be a principal determinant of morbidity and mortality in both uncorrected and surgically corrected mitral regurgitation (MR). However, the cellular mechanisms that develop in the LV remodeling secondary to volume overload in chronic severe MR is still not well defined. In single ventricular myocyte, a reduced contraction and slowed relaxation have been mainly attributed to defective intracellular Ca2+ currents. Between several Ca2+ handling proteins, sarcoplasmic reticulum Ca2+-ATPase 2 (SERCA2) expression and activity determines not only the extent and rate of relaxation, but also the rate and amplitude of contraction. The aim of the study was to determine whether modifications of SERCA2 gene expression occurs in LV wall remodeling process secondary to chronic severe MR. The LV samples were obtained from 12 patients presented LV wall remodeling (LV: diastolic/systolic diameter-70+/-7 mm vs 46+/-10 mm; diastolic/systolic volume-260+/-65 ml vs 102+/-68 ml) due to chronic, severe MR. Expressions of SERCA2 isoforms-SERCA2a and 2b mRNAs were estimated by semiquantitative RT-PCR and normalized to GAPDH. The protein levels of SERCA2 were determined by Western blot after normalization to actin. Results were compared with samples from non-failing human hearts (NFH). On SERCA2 mRNA levels, important reduction on both SERCA isoforms SERCA2a (-40%) and SERCA2b (-49%) compared to NFH, together with significant correlation between isoforms (r = 0.89; p = 0.01) were observed. SERCA2 protein levels were decreased (-38%) in MR compared to NFH. Also significant correlations between SERCA2a/2b and SERCA2 protein expression (r = 0.83, p = 0.017; r = 0.68, p = 0.05, respectively) were observed. Moreover, a negative correlation between protein levels of SERCA2 (r = -0.64, p = 0.053) and left ventricular diastolic diameter was observed. In chronic volume overload the down-regulation of SERCA2a and 2b at the mRNA and SERCA2 protein levels exist. Moreover, protein levels of SERCA2 tend to correlate to the grade of left ventricular diastolic dilatation and suggest an important role LV remodeling.